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(57) [Abstract] 

[Object] In a CAD/CAM device, to reliably check in the shortest time whether 
a processing path interferes with a product shape. 

[Means] A product shape model definition unit 2 creates a product shape 
10 model. In addition, a movement trace model creation unit 8 creates a 

movement trace model from the movement trace of the wire. An interference 
model creation unit 1 0 performs a set operation of data of the movement trace 
model and that of the product shape model to create a three-dimensional 
interference model. The interference model is displayed in a different color 
1 5 from that of the product shape model. Looking at this interference model, a 
user checks for interference. The interference model thus displayed in three 
dimensions makes it easier to visually make a determination and enables 
reliable checking of interference in the shortest time. As a result, any failure 
such as cutting of any other part than a member to be processed can be 
20 prevented. In addition, the interference model displayed in a different color 
makes it easier to see and thus reduces overlooking in a check. 

[0043] Fig. 4 is a flow chart illustrating the steps of the interference check. In 
step S31 , the engineering drawing definition unit 1 defines the engineering 
25 drawing (see Fig. 40) represented in a trihedral figure. The engineering 
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drawing data that has been defined is stored in the shape data memory 107. 
[0044] In step S32, a shape of the material is abstracted as a 
three-dimensional model from the engineering drawing. The abstraction is 
performed by defining the material shape with the material shape model 
5 definition unit 3. Since the material shape is like a block having a cylindrical 
bore, it is created by defining the block and the cylindrical bore, and subtracting 
the cylindrical bore from the block. Specifically, it is done as described below. 
[0045] First, as shown in Fig. 5, a block is defined by specifying with a pointing 
device 103 a contour line 41 (thick line) of the block and a profile line 42 (thick 
10 line) of the block, shifting the contour line 41 along the profile line 42, and 
creating a three-dimensional block 43. 

[0046] The cylindrical bore is defined by specifying with a pointing device 103 
a contour line 44 (thick line) and a profile line 45 (thick line) of the cylinder, 
shifting the contour line 44 along the profile line 45, and creating the 
15 three-dimensional cylindrical bore 46. Then, the cylindrical bore 46 is 

subtracted from the block 43, and the block with the cylindrical bore as shown 
in Fig. 6 is defined. The material shape model thus defined is stored in the 
shape data memory 107. 

[0047] In step S33, a material shape is abstracted as a three-dimensional 
20 model from the engineering drawing. The abstraction is achieved by defining 
the material shape as a three-dimensional model with the product shape model. 
As shown in Fig. 7, the product shape is the shape (see Fig. 36) from which a 
truncated cone is removed (see Fig. 37). The product shape is created by 
defining the truncated cone 63 and subtracting the truncated cone 63 from the 
25 material shape. 
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[0048] As illustrated in Fig. 7, the truncated cone is defined by specifying a 
contour line 61 (thick line) and a profile line (thick line) with the pointing device 
103, shifting the contour line 61 along the profile line 62, and creating the 
truncated cone 63. Then, the truncated cone 63 is subtracted from the 
5 material shape and the product shape model 71 as shown in Fig. 8 is defined. 
The product shape model 71 thus defined is stored as data in the shape data 
memory 107. Although in the above description the product shape model is 
abstracted from the engineering drawing illustrated as trihedral figure, the 
product shape may be created directly with the three-dimensional model. 

10 [0049] In step S34, the processing shape model abstracting unit 5 specifies 
what part of the defined product shape is to be processed. Specifically, as 
shown in Fig. 9, the shaded member to be processed 81 of the product shape 
is specified with the pointing device 103 and abstracted, and stored as 
processed shape in the shape data memory 107. 

1 5 [0050] In step S35, the processing condition defining unit 6 defines the 
processing conditions under which the specified processing shape is to be 
processed. For instance, the processing conditions illustrated in Fig. 43 are 
defined, as usual. In addition, attribute display 72 ("W1" in Fig. 9) is displayed 
so that it can be seen that the processing conditions were defined. 

20 [0051] In step S36, the NC data generation unit 7 generates NC data based 
on the processing conditions. Similar to the traditional case, the NC data is to 
process the product shape shown in Fig. 36 into the product shown in Fig. 37. 
The movement trace model creation unit 8 not only generates NC data but also 
automatically generates the movement trace model that is a three-dimensional 

25 model of the wire movement trace. 
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[0052] Fig. 10 illustrates a relation between the wire 92 and the product shape 
when the processing shape 81 is processed. The numeral 91 represents the 
direction in which the wire 92 moves. As the wire 92 travels in the moving 
direction 91 , the wire movement trace will be as shown in Fig. 11 . The 
5 movement trace model creation unit 8 then automatically generates the 
three-dimensional model as shown in Fig. 12 from the wire movement trace. 
The wire movement trace model 121 is stored as data in the shape data 
memory 107. 

[0053] In step S37, it is checked whether the generated wire movement trace 
10 interferes with the product shape. First, the interference model creation unit 
10 takes a product of the product shape model 71 and the wire movement 
trace model 121, and makes the result the interference model 130 as shown in 
Fig. 13. As shown in Fig. 14, the interference model 130 is displayed in a 
different color from that of the product shape model 71 so that they can be 
1 5 easily distinguished. By looking at the interference model displayed on the 
CRT 108, the user checks for interference. The interference model 130 is 
stored as data in the shape data memory 107. 

[0054] Thus, according to the CAM/CAD device 100 of the embodiment, the 
interference model 130 is automatically displayed in three dimensions, which 

20 makes it easier for the user to visually make a determination, allows the user to 
reliably check in the shortest time, and saves the trouble of working. As a 
result, a failure such as cutting of any other part than a member to be 
processed can be prevented. In addition, in the interference model 130 
displayed in a different color makes it easier to see and thus reduces 

25 overlooking in a check. 
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